What is claimed is: 



1. A method of forming a contact opening through a dielectric layer overlaying 
an oxide layer in an integrated dircuit, the method comprising: 

forming a layer of mask material overlaying the dielectric layer; 

patterning the layer of mask material to expose a pre-selected portion of the 
dielectric layer; and I 

forming anisotropic contajpt openings that extend through the layer of dielectric 
and the layer of oxide using a dry etch with a single mask. 

li 

2. The method of claim-l , further comprising: 
removing the layer jzfimasR material 



3. The method 



material. 




ein the mask material is photo resist mask 



erein the pattering of the layer of mask material 



4. The method o\ 
further comprises: 

removing a portion of the mask material adjacent a portion of the dielectric layer 
where the contact opening is to be formed. 



5. The method of claim 1, whelein the dry etch used is a reactive ion dry etch. 



6. The method of claim 1, wherein the dry etch used is a plasma etch. 



7. The method of claim 1, wherein the dry etch used is an ion beam milling 



etch. 
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8. The method of clai 
is higher than the dielectric 

9. The method of 




'erein the dielectric constant of the dielectric layer 
he layer of oxide. 

herein the dielectric is silicon nitride (nitride). 



10. A method of forming an integrated circuit, the method comprising: 
forming an oxide layer on a surface of a substrapgfthe substrate having a 
plurality of isolation islands, wherein at least onej^lation island is used in forming a 



V) semiconductor device; 



0- 



patterning the oxide layer to oppose predetermined areas of the surface of the 
substrate; 

depositing a nitrid^fayer overlaying the oxide layer and the exposed surface 
areas of the substratefand 

implanjirfg ions through the nitride layer, wherein the nitride layer is an implant 
screen for^ne implanted ions. 



11. The method of claj 
diffusing the ions 
substrate. 




er compnsing: 

regions in selected isolation islands in the 



12. The method of cl#iukfO, further comprising: 

using the nitride lay^r in at least one of the isolation islands as a capacitor 
dielectric in forming a capacitor. 



13. The method of claim/If), further comprising: 

performing a dry etdAo form anisotropic contact openings that extend through 
F e layer of nitride andrffrough the layer of oxide to access selected device regions 
formed in the substj?^te. 
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14. The mi 



it* 

ffi 

Si 



etch. 




claim 13, wherein the dry etch used is a reactive ion dry 



if! 



15. A method of forming an integrated circuit, the method cojrfprising: 
forming an oxide layer on a surface of a substrate, the suja^trate having a 
plurality of isolation islands, wherein at least one isolation / >gland is used in forming a 
semiconductor device of the integrated circuit; 

patterning the oxide layer to expose predetermined areas of the surface of the 
substrate; 

depositing a dielectric layer overlaying the oxide layer and the exposed surface 
areas of the substrate, wherein the ^dielectric layer has a higher dielectric constant than a 
dielectric constant of the oxid^layer; 

implanting ions tl>f6ugh the dielectric layer; 

diffusing the^ions to form device regions in selected isolation islands in the 
substrate; and 

usiotf the dielectric layer in at least one of the isolation islands as a capacitor 
dielectric in forming a capacitor. 



16. The method o^clpim 15, wherein the capacitor dielectric layer is a layer of 
silicon nitride. 



17. The method of&laim 15, further comprising: 

forming cor^tact jDjDeningsto the device regions. 

/' 

/ 

18. Tjhe pieth<p. of claim yl, wherein forming the contact openings further 
comprises: 

using! /e(ry e|cjH^> selectively form contact openings through the dielectric layer 
and the oxide layer to expose selective areas of device regions formed in the substrate 
under the dielectriq layer and the oxide layer. 
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19. The method of claim 18, wherein /he dry etch forms generally vertical 
sidewalls in the contact opening with respecyto the surface of the substrate. 

20. The method of claim 17, further comprising: 

depositing a layer of metal overlaying the layer of nitride and the exposed 
device regions through the contact openings; and 

patterning the layer of metal /oiftacts to form metal contact regions for each 
contact opening. 



21. The method o^clahn 15,|v\^erein the implanting and the diffusing of the 
ions creates a bottom plate of/the MpS^cSpacitor in an associated isolation island. 



22. The metho^ qfc claim |1, wherejn forming the MOS capacitor further 
comprises: 

depositing a la#er of me|ai overlaying the dielectric layer and an associated 
contact opening; and 

patterning the metal Is^er to form a top plate and a bottom plate contact region, 
wherein the bottom plate contact region is in contact with the bottom plate through the 
contact opening. 



23. A method of forming an integrated/iircuit, the method comprising: 

forming a first oxide layer on a surface of a substrate, the substrate having a 
plurality of isolation islands, whereja^at least one isolation island is used in forming a 
semiconductor device of the integrated circuit; 

patterning the firsp<5xide layer to expose predetermined areas of the surface of 
the substrate; / 

implantirig and diffusing ions into the substrate to form device regions; 
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o 



forming a dielectric layer overlaying the oxide layer and the exposed areas of 
the surface of the substrate, wherein the dielectric layer has a dielectric constant higher 
than a dielectric constant of th^r oxide layer; and 

using the dielectric layer in at least one of the isolation islands as a capacitor 
dielectric in forming a capacitor. — — 



24. The method of claim 23, wherein the dielectric layer is a nitride layer 
formed by low pressure chemical vaapr deposition. 



25. The method of cla 



using open tube depo: 



26. The method 
oxychloride. 




rther comprising: 

ant source to form the device regions. 

f'wherein the dopant source is phosphorus 



27. The method of claim 25, wherein a non-selective etch is used to expose the 
surface of the semiconductor adjac^fu device regions before the dielectric layer is 



\a formed. 

4 



28. The mejtnod of claim 25, wherein the etchant used is a wet etchant 
containing hydrogen fl uoride. 



29. The method 
forming contaci 



30. Themethfctfof 
comprises: 




23, further comprising: 
e device regions. 

, wherein forming the contact openings further 
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using a dry etch to selectively/form contact openings through the dielectric layer 
and the oxide layer to expose selective areas of device regions formed in the substrate 
under the capacitor dielectric layer and the oxide layer. 



3 1 . The method of claim 
isolation island containing the capacitor 
openings is formed through the dielectric 



, wherein one of device regions formed in the 
is a bottom plate and one of the contact 
layer to expose a portion of the bottom plate. 



depositing a layer of metal 
opening to the bottom plate; and 

patterning the metal laye. 
wherein a portion of the dieleotri 



32. The method of claim 31, wherein the forming of the capacitor further 
comprising: 

overlaying the dielectric layer and the contact 



form a top plate and a bottom plate contact region, 
4yer is positioned between bottom plate and the top 



plate and the bottom contact jregijm is in contact with the bottom plate through the 
contact opening to the botto 



33. A method of f^rmin^ a £#ffacitor and a transistor in an integrated circuit, the 
method comprising: 

forming a plurality of isolation islands in a substrate of a first conductivity type 
with low dopant density, wherein the substrate contains a capacitor isolation island to 
form the capacitor in and a transistor isolation island to form the transistor in; 

forming a base of a second conductivity type in the transistor isolation island 
adjacent a surface of the substrate; 

forming a layer of oxid t on a surface of the substrate; 

patterning the layer of oxide to form pre-selected exposed surface areas of the 
substrate; 

forming a layer of dielectric over the layer of oxide and the exposed surface 
areas of the substrate; 
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implanting dopants of the fitfst conductivity type with high dopant density 
through the layer of dielectric into (ne substrate; 

diffusing the dopants to form a bottom plate in the capacitor isolation island and 
an emitter and collector contact in the transistor isolation island, wherein the emitter is 
formed in a portion of the base, fuither wherein the bottom plate, the emitter and the 
collector contact are formed adjacent the surface of the substrate; 

using a dry etch to form co ntact opening through the dielectric layer to the 
bottom plate in the capacitor isolation island; 

using a dry etch to form a c ontact opening through the dielectric layer and the 
oxide layer to the emitter in the transistor isolation island; 

using a dry etch to former contact opening through the dielectric layer to the 
collector contact in the transistor isolation island; 



forming a layer of metal o\ 



and 



in the capacitor isolation region an 
region in the transistor isolation re 



ingHhe dielectric layer and the contact openings; 



etching the layer df metal to form a tpp plate and a bottom plate contact region 



d aa^mitter contact region and a collector contact 
;;ion. 



34. The method of claim 3$ 
screen in implanting the dopants into 



, wherein the dielectric layer is used an implant 
the respective isolation islands. 



35. The method of claim 32 
is used as the capacitor dielectric in 



, wherein a portion of the patterned dielectric layer 
forming the capacitor. 



36. The method of claim 331 wherein the dielectric layer is a nitride layer. 



37. The method of claim 36, [wherein the nitride layer is formed by low pressure 
chemical vapor deposition. 
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38. An integrated circuit comprising: 

a substrate haviiig a plurality of isolation islands, wherein at least one isolation 
island has a semiconductor device formed therein; 

a layer of oxide formed and patterned on a surface of the substrate; 

a layer of dielectric formed overlaying the layer of oxide and exposed surface 
areas of the substrate, the layer of dielectric having a dielectric constant that is higher 
than the dielectric constant of the layer of oxide, wherein the dielectric layer is used as 
an implant screen in implanting dopants into respective isolation islands to form devices 
regions; and 1 

at least one capacitor formed in one of the isolated island in the substrate, each 
capacitor using the layer of^ielejptric as a capacitor dielectric, each capacitor dielectric 
is positioned between a top plate and a bottom plate of an associated capacitor. 



39. The integrated circuit of claim 38, further comprising: 
the layer of dielectric^ and the^ayer of oxide having anisotropic device openings 

to expose device regions/ir^ the jjrt>strate, wherein the device openings are formed by a 
dry etch. 

40. The integrated circuit of claim 39, wherein the dry etch used is a reactive 
ion etch. 

41. The method of claim 38, wherein the layer of dielectric is a layer of nitride. 

42. The method of claim 41, wherein the nitride layer is formed by low pressure 
chemical vapor deposition. 



43. An integrated circuit comprising: 

a substrate of having a plurality of isolation islands, wherein at least one 

\ 

isolation island has a semiconductor device formed therein; 
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a layer of oxide form 



i and patterned on a surface of the substrate; 
a layer of dielectric formed overlaying the layer of oxide and exposed surface 
areas of the substrate, wherein the layer of dielectric has a dielectric constant that is 
higher than the dielectric constant of the layer of oxide; 

the layer of dielectric! and the layer of oxide having anisotropic device openings 
to expose device regions in tfie substrate, wherein the device openings are formed by a 
dry etch; and 

at least one capacitor fjprmed in one of the isolated islands in the substrate, each 
capacitor using the layer of dielectric as a capacitor dielectric, each capacitor dielectric 
is positioned between a top pl^te and a bottom plate of an associated capacitor. 

\ 

I 

44. The integrated circt&t o| claim 43, wherein the dielectric layer is used an 
implant screen in implanting dpp^ts^nto the respective isolation islands to form the 
device regions. 




45. The integrated circuit of jpMim 43, wherein the dry etch used is a reactive 
ion etch. 

46. The method Y>f claim 43, wherein the layer of dielectric is a layer of nitride. 



47. The method of claim 46 ? wherein the nitride layer is formed by low pressure 
chemical vapor deposition. \ 



48. An integrated circuit comprising: 

a substrate having a surface arid a plurality of isolation islands; 

one or more semiconductor devices, each semiconductor device is formed in an 
associated isolation island, some of thelsemiconductor devices having device regions 
formed adjacent the surface of the substrate; 

an oxide layer formed and patterned on the surface of the substrate; 
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a dielectric layer overlaying the patterned oxide layer and exposed surface areas 
of the substrate, wherein the \mcr of dielectric has a dielectric constant that is higher 
than the dielectric constant of the layer of oxide; 

the oxide and dielectri : layers over select device regions having contact 
openings with generally vertical side walls with respect to the surface of the substrate; 
and 

at least one capacitor formed in one of the isolation islands, the capacitor having 
a capacitor dielectric that is fc rmed from a portion of the dielectric layer. 



49. The integrated ci 
a metal contact region 
associated device region. 



50. The integrated 

further comprising:' 

a bottom plbte^^mj 
a top plate o/erlaying 

between the top plate and the 




f of claim 48, further comprising: 
med in each contact opening to provide a contact to the 



of cjaim 48, wherein one of the at least one capacitor, 

In the substrate; and 
;he dielectric layer, wherein the dielectric layer positioned 
bottom plate is the capacitor dielectric. 



52. The integrated cirfeuit 
has a contact opening to the bpttom 



51 . The integrated circuit of claim 48, wherein the layer of dielectric is a layer 
of nitride. 



of claim 48, wherein a portion of the dielectric layer 
plate. 



53. The integrated circuit of claim 48, further comprising: 

a bottom plate contactjregion formed in the contact opening to the bottom plate. 
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55. The in 
oxide layers covering 
region. 




54. The integrated circuit of claim 48, wherein one of the semiconductor 
devices in an isolation island i§ a/transistor, further comprising: 

a base region forme^Kfn the isolation island adjacent the surface of the substrate; 
a emitter formed/in/he pas$ region adjacent the surface of the substrate; and 
a collector confad: forrtied in the isolation island adjacent a surface of the 
substrate. 



claim 54, wherein a portion of the dielectric and 
se region has a contact opening that extends to the base 
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